Melozone biarcuata (Prevost's Ground-sparrow) has traditionally been divided into two allopatric groups based on differences in vocalizations and plumage characteristics: M. b. cabanisi in Costa Rica and M. b. biarcuata/M. b. hartwegi in northern Central America. However, the relationship between these subspecies has not been studied using a modern taxonomic approach. In this study, our objective was to provide the first detailed taxonomic comparison between these three subspecies using an integrative multi-trait analysis. We analyzed morphometric features, qualitative plumage patterns, and quantitative plumage measurements using spectral reflectance from all three subspecies, and we analyzed vocalizations for subspecies M. b. biarcuata and M. b. cabanisi. Our results show that M. b. cabanisi can be readily distinguished from the two other subspecies on the basis of morphometrics (M. b. cabanisi are smaller), plumage patterns (M. b. cabanisi have different facial markings and plumage patches), color differences (M. b. cabanisi have plumage patches that differ in color and brightness), and vocalizations (M. b. cabanisi have songs and calls that are acoustically distinct from those of M. b. biarcuata). By contrast, the two northern subspecies M. b. biarcuata and M. b. hartwegi were very similar for most traits, supporting previous suggestions that the two northern subspecies should be considered a single subspecies. Our data reveal that the differentiation in phenotypic characteristics between M. b. cabanisi versus M. b. biarcuata and M. b. hartwegi is similar to that reported for other complexes of subspecies where species status has been recognized. We argue that M. b. cabanisi should be treated as a species separate from M. biarcuata and propose that it be called Melozone cabanisi, White-faced Ground-sparrow. Our findings will contribute to the conservation efforts of the White-faced Ground-sparrow, which is endemic to Costa Rica's Central Valley and Turrialba Valley, by bringing focus to conservation policies that preserve ground-sparrow habitat (thickets, shade coffee plantations, and young secondary forest).
Introduction
The taxonomy of the family Emberizidae, which includes sparrows and buntings, has been the focus of several recent studies at different hierarchical levels. These studies have significantly altered our understanding of the family, such that species that were previously considered members of the Emberizidae have been moved into other families, and species from other families have been moved into Emberizidae (Klicka et al. 2000; García-Moreno et al. 2001; Barker et al. 2013 , Klicka et al. 2014 . Recent research has suggested that New World sparrows should be classified as a new family called Passerellidae (Barker et al. 2013) . The evaluation and reorganization of species relationships within the family has involved (1) disentangling species relationships within such problematic genera as Aimophila and Pipilo (DaCosta et al. 2009), and (2) studying subspecies relationships in depth, such as in the genus Arremon (Cadena et al. 2007; Cadena & Cuervo 2010) . Although these important studies provide us with a better understanding of the relationships between species of the Emberizidae, it is still necessary to carry out work on other species and genera to develop a more comprehensive understanding of species relationships within this family.
intermediate individuals (Cadena & Cuervo 2010) , just as we observed for M. b. cabanisi versus the M. b. biarcuata/M. b. hartwegi group. Arremon t. assimilis and A. t. atricapillus, and A. t. poliophrys and A. t. torquatus showed 100% correct classification between the species groups based on discriminant analysis using acoustic features of songs, whereas our analysis showed 96% correct classification between subspecies M. b. biarcuata and M. b. cabanisi.
Conservation implications for White-faced Ground-sparrow. The White-faced Ground-sparrow is endemic to the Central Valley of Costa Rica (from Atenas and San Ramón in Alajuela province to Paraiso in Cartago province), the Turrialba Valley on the Caribbean side of the country, and the western part of Monteverde mountain range, Guanacaste province, from 500 to 1700 m (Stiles & Skutch 1989; Garrigues & Dean 2007; L. Sandoval pers. obs.) . This ground-sparrow inhabits mainly thickets, shade coffee plantations, and young secondary forest (Stiles & Skutch 1989; Garrigues & Dean 2007; Sánchez et al. 2009) , habitats that are not protected by any conservation laws in Costa Rica. The intense levels of urbanization in Costa Rica's Central Valley endanger these thicket habitats and coffee plantations, reducing the total coverage of this habitat and fragmenting what habitat remains (Joyce 2006; Biamonte et al. 2011) . If urbanization of thicket and shade coffee habitat continues at its current pace, the White-faced Ground-sparrow faces an uncertain future, potentially making this species one of the more endangered birds in Costa Rica. This endemic taxon brings to light the importance of conserving early successional habitats.
